Spatiotemporal dynamics of the ER-derived peroxisomal endomembrane system.
Recent studies have provided evidence that peroxisomes constitute a multicompartmental endomembrane system. The system begins to form with the targeting of certain peroxisomal membrane proteins to the ER and their exit from the ER via preperoxisomal carriers. These carriers undergo a multistep maturation into metabolically active peroxisomes containing the entire complement of peroxisomal membrane and matrix proteins. At each step, the import of a subset of proteins and the uptake of certain membrane lipids result in the formation of a distinct, more mature compartment of the peroxisomal endomembrane system. Individual peroxisomal compartments proliferate by undergoing one or several rounds of division. Herein, we discuss various strategies that evolutionarily diverse organisms use to coordinate compartment formation, maturation, and division in the peroxisomal endomembrane system. We also critically evaluate the molecular and cellular mechanisms governing these processes, outline the most important unanswered questions, and suggest directions for future research.